Biochemical characterization of pKi67 with the identification of a mitotic-specific form associated with hyperphosphorylation and altered DNA binding.
Although widely used as an operational marker of proliferation, the cell cycle-regulated Ki67 protein is of unknown function. pKi67 is found predominantly in the nucleolus in cycling interphase cells and moves to become perichromosomal during mitosis. We have performed a detailed immunochemical analysis of pKi67 in HeLa cells and report the existence of a novel hyperphosphorylated form in mitosis. Two isoforms can be identified on immunoblots as a consequence of the previously described alternative splicing. In extracts from mitotic cells both these isoforms have considerably reduced mobility. Treatment with phosphatase converts the mitotic form to the interphase form. Immunoprecipitated pKi67 can be phosphorylated in vitro both by cdc2/cyclin B and by protein kinase C, and treatment by PKC leads to the full mobility shift. Treatment of nocodazole-arrested mitotic HeLa cells with staurosporine causes a dephosphorylation of pKi67 to the interphase state and a concomitant change in the localization of pKi67 with movement away from the perichromosomal layer to cytoplasmic dots that colocalize with nucleolin. These data indicate that pKi67 localization is regulated by the action of cell cycle-specific kinase(s) and phosphatase(s). The data presented here provide a starting point for the analysis of pKi67 function and regulation.